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(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance light emitting 
efficiency of t an organic luminous layer of an 
electroluminescence organic element without reducing the 
aperture rate. 

SOLUTION: A light transparent positive electrode layer 3, an 
organic luminous layer 4, and a light reflective cathode layer 
5 are made to exist in the whole surface of one picture 
element region. At the positive electrode layer 3, organic 
luminous layer 4 and cathode layer 5, slopes 62 to 64 to 
protrude toward the cathode layer 5 side from the positive 
electrode layer 3 are installed. By this, the light H which is 
generated at the organic luminous layer 4, and which is 
emitted in parallel with a laminated face of laminated body S 
is made to be reflected by the slope 63 of a boundary 
between the organic luminous layer 4 and the cathode layer 
5, and it is made to emit to the positive electrode layer 3 
side. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Organic electroluminescent element by which is the organic electroluminescent element 
equipped with the layered product which has 1 or two or more organic thin film layers containing the 
organic luminous layer arranged between a catholyte, an anode plate layer, and the aforementioned 
catholyte and the aforementioned anode plate layer, and it is having [ a catholyte, an anode plate layer, 
and ** ]-slant face characterized. 

[Claim 2] The aforementioned slant face is organic electroluminescent element according to claim 1 
characterized by being formed in the periphery section side of a pixel. 

[Claim 3] The protrusion height of the organic luminous layer by the aforementioned slant face is 
organic electroluminescent element according to claim 1 or 2 characterized by being larger than the 
thickness of an organic luminous layer. 

[Claim 4] The protrusion height of the organic luminous layer by the aforementioned slant face is 
organic electroluminescent element given in the claim 1 characterized by being larger than the total 
value of one of thickness, and the thickness of an organic luminous layer among the aforementioned 
anode plate layer and the aforementioned catholyte, or any 1 term of 3. 

[Claim 5] The aforementioned slant face is organic electroluminescent element given in the claim 1 
characterized by forming more than one by uniform arrangement in a field, or any 1 term of 4. 
[Claim 6] The aforementioned slant face is organic electroluminescent element given in the claim 1 
currently formed by preparing the salient which consists of an insulating material on the substrate which 
forms the aforementioned layered product, or any 1 term of 5. 

[Claim 7] The aforementioned slant face is organic electroluminescent element given in the claim 1 
currently formed by considering as the configuration which has the heights corresponding to a slant face 
for the electrode layer formed in the substrate side which forms the aforementioned layered product, or 
any 1 term of 5. 

[Claim 8] The manufacture method of the organic electroluminescent element according to claim 1 
characterized by providing the following The process which forms an insulator layer on the substrate 
which forms the aforementioned layered product The process which forms the salient which becomes a 
portion corresponding to the aforementioned slant face on the aforementioned substrate from an 
insulating material by carrying out patterning of the aforementioned insulator layer The process which 
forms one electrode layer on the substrate in which the aforementioned salient was formed The process 
which forms an organic luminous layer on the aforementioned electrode layer, and the process which 
forms the electrode layer of another side on the aforementioned organic luminous layer 
[Claim 9] It is the manufacture method of the organic electroluminescent element characterized by for 
the 1st insulator layer resembling the process which forms the 2nd insulator layer which consists of a 
different material, and the process which carries out patterning of the 2nd insulator layer at a process [ at 
which the aforementioned salient forms the 1st insulator layer on the aforementioned substrate in the 
manufacture method of organic electroluminescent element according to claim 8 ], and 1st insulator 
layer top, and forming more. 
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[Claim 10] The manufacture method of the organic electroluminescent element according to claim 1 
characterized by providing the following The process formed on the substrate which forms the 
aforementioned layered product so that one electrode layer may be arranged in [ of the aforementioned 
field / whole ] a field and it may have heights into the portion corresponding to the aforementioned slant 
face The process which forms an organic luminous layer on the aforementioned electrode layer, and the 
process which forms the electrode layer of another side on the aforementioned organic luminous layer 
[Claim 1 1] In the manufacture method of organic electroluminescent element according to claim 10, 
aforementioned one electrode layer is an electrode layer of light-transmission nature, the electrode layer 
of this light-transmission nature After forming the paint film of the liquid containing light-transmission 
nature conductivity material on the process which forms the 1st thin film which consists of light- 
transmission nature conductivity material by the sputtering method on the aforementioned substrate, and 
the thin film of the above 1st, by removing the solvent in this paint film The manufacture method of the 
process which forms the 2nd thin film which consists of light-transmission nature conductivity material, 
the process which forms heights by calcinating after carrying out patterning of the 2nd thin film of the 
above, and the organic electroluminescent element characterized by being alike and forming more. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the organic 
electroluminescence (electroluminescence) element excellent in the outgoing radiation efficiency of the 
light generated in the organic luminous layer. 
[0002] 

[Description of the Prior Art] The organic electroluminescence display object which organic 
electroluminescent element (element of the structure of having an organic luminous layer between 
cathode and an anode plate) is made to correspond to a pixel, and is equipped with it Since it is 
luminescence by that it is spontaneous light by high brightness, that a direct-current low-battery drive is 
possible, that responsibility is high-speed, and the solid-state organic film, while excelling in the display 
performance Since low-power[ thin-shape-izing, lightweight-izing, and ]-izing is possible, it is expected 
as what will be replaced with a liquid crystal display object in the future. 

[0003] With the organic electroluminescence display object, it is arranged in the shape of [ which many 
pixels which consist of organic electroluminescent element become from the row and column which 
intersects perpendicularly ] a matrix. There are an active matrix method and a passive matrix method as 
drive method of an organic electroluminescence display object. 

[0004] By the passive matrix method, make one side of the two electrodes which sandwich an organic 
luminous layer correspond to the line of a matrix, another side is made to correspond to a train, 
patterning has been carried out, and the pixel which consists of organic electroluminescent element is 
formed in the position with which two electrodes lap. Moreover, in order that the line electrode and the 
train electrode may correspond to the scanning line and the data line, may choose every one of a line 
electrode and a train electrode and may consider as an ON state, only the pixel of the position where 
both electrodes are ON states simultaneously emits light. 

[0005] On the other hand, by the active matrix method, one electrode (pixel electrode) and organic 
luminous layer were formed in the shape of a matrix, and the electrode of another side was formed as a 
common electrode all over the display object, and is equipped with the transistor and capacity for a drive 
for every pixel. Therefore, highly-minute-izing by high brightness is possible for an active matrix type 
organic electroluminescence display object, and it can respond to the formation of many gradation, or 
enlargement of a display object. 

[0006] An example of the active matrix type organic electroluminescence display object proposed until 
now is explained using drawing 9 -11. Drawing 9 is the part plan of this display object, and shows the 
element for a drive of one pixel and this pixel arranged at the circumference etc. Drawing 10 shows the 
circuit for driving one pixel of this display object. Drawing 1 1 shows the A- A line cross section of 
drawing 9 . 

[0007] As shown in drawing 9 and 10, with this active matrix type organic electroluminescence display 
object, it has a switching transistor 13, capacity 14, and the driving transistor 15 for every pixel which 
consists of organic electroluminescent-element E. These elements are connected to the drive circuit by 
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the scanning line 10, the signal line 11, and the highway 12. And a pixel is chosen by the switching 
transistor 13 and light is made to emit with this active matrix type organic electroluminescence display 
object by the brightness which had organic electroluminescent-element E which is a pixel set up by the 
driving transistor 15. 

[0008] As shown in drawing 1 1 , after each element for a drive containing a signal line 1 1 and the 
driving transistor 15 is formed, the insulating layer 16 is formed on the glass substrate 1 of this display 
object. And contact hole 16a is formed in the position of source drain electrode 15a of the driving 
transistor 15 at this insulating layer 16. Moreover, the bank 17 which divides a substrate side top for 
every pixel is formed on the insulating layer 16. 

[0009] In the pixel field divided on this bank 17, the anode plate layer (electrode layer of light- 
transmission nature) 3 and the organic luminous layer 4 are formed. Furthermore, the catholyte 
(electrode layer of light reflex nature) 5 is formed in the whole substrate side on it. In addition, in case 
the anode plate layer 3 is formed, it fills up with the component (conductor) of the anode plate layer 3 in 
contact hole 16a, and source drain electrode 15a and the anode plate layer 3 are connected. A sign "18" 
shows the conductor (connecting plug) with which drawin g 9 was filled up in this contact hole 16a. 
[0010] In order to reduce the power consumption of an organic electroluminescence display object, it is 
effective for it not to be concerned with the difference in an above-mentioned drive method, but to 
improve the luminous efficiency of organic electroluminescent element. Improving the material of an 
electrode layer and an organic luminous layer, the material of each class in the case of preparing a hole 
transporting bed and/or an electronic transporting bed between an organic luminous layer and an 
electrode layer, and combination as a method for that is mentioned. 

[001 1] Moreover, as shown in drawing 12 , the light generated in the organic luminous layer 4 is emitted 
in all the directions. And outgoing radiation of a part of light straightly emitted to the glass-substrate 1A 
side and light reflected by the interface of the catholyte 5 of light reflex nature and the organic luminous 
layer 4 is carried out to the glass-substrate 1 A side. As shown in this drawing, in a layered product with 
the whole flat laminating side, outgoing radiation of the light H emitted to the laminating side of a 
layered product S and parallel is not carried out to the glass-substrate 1 A side toward the end face (field 
which is drawin g 1 1 and touches the internal surface of a bank 17) of the organic luminous layer 4. 
[0012] Consequently, it is said that the outgoing radiation efficiency (ratio of the quantity of light by 
which outgoing radiation was carried out to the glass-substrate 1 A side occupied in the whole amount of 
luminescence in the organic luminous layer 4) of the light generated in the organic luminous layer 4 is 
about 20%. Therefore, it becomes important to make high outgoing radiation efficiency of the light 
generated in the organic luminous layer 4 in order to reduce the power consumption of an organic 
electroluminescence display object. Making high outgoing radiation efficiency of the light generated in 
the organic luminous layer is indicated by by reflecting in a substrate side perpendicular direction the 
light by which outgoing radiation is horizontally carried out to a substrate side to JP,1 1-2 141 63, A by 
preparing many holes in one electrode layer, and establishing an inclined plane in the electrode of 
another side using this hole. 
[0013] 

[Problem(s) to be Solved by the Invention] However, by the method given in the above-mentioned 
official report, in order that electrode area may decrease substantially by preparing a hole in one 
electrode layer, the numerical aperture of an organic electroluminescence display object falls. The 
decline in a numerical aperture leads to decline in luminous efficiency. Therefore, there is room of the 
further improvement in a method given in the above-mentioned official report in that the power 
consumption of an organic electroluminescence display object is reduced. 

[0014] this invention makes it a technical problem to make high outgoing radiation efficiency of the 

light generated in the organic luminous layer of organic electroluminescent element. 

[0015] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, this 
invention is the organic electroluminescent element equipped with the layered product which has 1 or 
two or more organic thin film layers containing the organic luminous layer arranged between a 
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catholyte, an anode plate layer, and the aforementioned catholyte and the aforementioned anode plate 
layer, and offers the organic electroluminescent element by which it is having [ a catholyte, an anode 
plate layer, and ** ]-slant face characterized. 

[0016] Since the light generated in the organic luminous layer of the starting organic electroluminescent 
element reflects on the slant face of either a catholyte or an anode plate layer, the starting organic 
electroluminescent element has the structure suitable for light being drawn efficiently at an observation 
side. In addition, it is good also as a cascade screen which can use ITO, platinum, nickel, iridium, and 
palladium and contains the above-mentioned material as a material which constitutes an anode plate 
(anode) layer depending on the case, for example. It is good also as a cascade screen which gold, 
magnesium-silver, lithium-oxide-aluminum, and lithium fluoride-aluminum can use and contains the 
above-mentioned material, such as a cascade screen of lithium fluoride and aluminum, or a cascade 
screen of a lithium oxide and aluminum, as a material which constitutes a cathode (cathode) layer, for 
example depending on the case. Light can choose the thickness and material of an electrode suitably and 
can take them out from any [ of the electrode of light-transmission nature then a catholyte, or an anode 
plate layer ] side. 

[0017] For example, according to this organic electroluminescent element, it generates in an organic 
luminous layer, and mainly, it is reflected on the slant face of the boundary of the electrode layer of light 
reflex nature, and an organic luminous layer, and outgoing radiation of the laminating side of a layered 
product, parallel, or a part of light [ at least ] (this light is hereafter called "parallel synchrotron orbital 
radiation".) mostly emitted to parallel is carried out to the electrode layer side of light-transmission 
nature. Since this organic electroluminescent element can make the surface area of a two-electrodes 
layer and an organic luminous layer increase by preparing a slant face, it is suitable for increasing the 
amount of luminescence compared with the case where the whole laminating side is flat. 
[0018] Since the light generated in the pixel section is easy to be reflected on the slant face established 
in the periphery section when a slant face is established in the periphery section side in the 
aforementioned pixel, the outgoing radiation efficiency of light becomes high. Therefore, as for the 
aforementioned slant face, in the organic electroluminescent element of this invention, it is desirable to 
be formed in the periphery section side in the aforementioned field. 

[0019] The amount of light reflected among the aforementioned parallel synchrotron orbital radiation on 
the slant face of the aforementioned boundary increases, so that the protrusion height of the organic 
luminous layer by the slant face is large. Therefore, in the organic electroluminescent element of this 
invention, as for the protrusion height of the organic luminous layer by the aforementioned slant face, it 
is desirable that it is larger than the thickness of an organic luminous layer, and its large thing is more 
more desirable than the total value of the electrode layer thickness of light-transmission nature, and the 
thickness of an organic luminous layer. 

[0020] As for the aforementioned slant face, in the organic electroluminescent element of this invention, 
it is desirable that more than one are formed by uniform arrangement in a field. The homogeneity in the 
aforementioned field of the quantity of light by which is reflected on the slant face of the 
aforementioned boundary and outgoing radiation is carried out by this to the electrode layer side of 
light-transmission nature becomes high. In the organic electroluminescent element of this invention, the 
aforementioned slant face can be formed by preparing the salient which consists of an insulating 
material on the substrate which forms the aforementioned layered product. Moreover, it can also form 
by considering as the configuration which has the heights corresponding to a slant face for the electrode 
layer formed in the substrate side which forms the aforementioned layered product. 
[0021] this invention offers the method characterized by having following (1) - (5) as the manufacture 
method of the organic electroluminescent element of this invention again. 

(1) The process which forms an insulator layer on the substrate which forms the aforementioned layered 
product. 

(2) The process which forms the salient which becomes a portion corresponding to the aforementioned 
slant face on the aforementioned substrate from an insulating material by carrying out patterning of the 
aforementioned insulator layer. 
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[0022] (3) The process which forms one electrode layer (an anode plate layer or catholyte) on the 
substrate in which the aforementioned salient was formed. 

(4) The process which forms an organic luminous layer on the aforementioned electrode layer. 

(5) The process which forms the electrode layer (a catholyte or anode plate layer) of another side on the 
aforementioned organic luminous layer. 

[0023] As for the aforementioned salient, in the method of this invention, it is desirable to form 
according to the process of following (21) - (23). 

(21) The process which forms the 1st insulator layer on the aforementioned substrate. 

(22) The process which forms the 2nd insulator layer which consists of a different material from the 1st 
insulator layer on the 1st insulator layer. 

[0024] (23) The process which carries out patterning of the 2nd insulator layer. 

this invention offers the method characterized by having following (6) - (8) as the manufacture method 

of the organic electroluminescent element of this invention again. 

(6) The process formed on the substrate which forms the aforementioned layered product so that one 
electrode layer (an anode plate layer or catholyte) may be arranged in [ of the aforementioned field / 
whole ] a field and it may have heights into the portion corresponding to the aforementioned slant face. 
[0025] (7) The process which forms an organic luminous layer on the aforementioned electrode layer. 
(8) The process which forms the electrode layer (a catholyte or anode plate layer) of another side on the 
aforementioned organic luminous layer. In this method, when aforementioned one electrode layer (an 
anode plate layer or catholyte) is an electrode layer of light-transmission nature, as for the electrode 
layer, it is desirable to form according to the process of following (61) - (63). 

[0026] (61) The process which forms the 1st thin film which consists of light-transmission nature 

conductivity material by the sputtering method on the aforementioned substrate. 

(62) The process which forms the 2nd thin film which consists of light-transmission nature conductivity 

material by removing the solvent in this paint film after forming the paint film of the liquid containing 

light-transmission nature conductivity material on the thin film of the above 1st. 

[0027] (63) The process which forms heights by calcinating after carrying out patterning of the 2nd thin 

film of the above. 

[0028] 

[Embodiments of the Invention] Hereafter, the operation gestalt of this invention is explained. 
The organic electroluminescence display object equivalent to the 1st operation gestalt of the organic 
electroluminescent element of this invention is explained using [1st operation gestalt] drawing 1 and 
drawing 2 . Drawing 1 is the plan showing the inside of the 1 field (field corresponding to the pixel field 
divided on the bank 17 of drawing 1 1 ) of this organic electroluminescence display object, and drawing 
2 is equivalent to the A- A line cross section of drawing 1 . Sign 1 A of drawing 2 shows the glass 
substrate of a state (state where are drawing 1 1 , the various elements for a drive are formed on a glass 
substrate 1, and the bank 17 is formed) just before a layered product S is formed. 
[0029] On this glass-substrate 1 A, the layered product S is formed through the salient 2 which consists 
of an insulating material of light-transmission nature. This salient 2 is formed by carrying out patterning 
of this thin film, after forming the thin film which consists of an insulating material of light-transmission 
nature, such as a silicon dioxide (Si02) and a silicon nitride (Si3N4), by the thickness of 400nm by the 
plasma CVD method or the sputtering method on glass-substrate 1 A. This patterning is performed by 
**********ing, after forming a resist pattern on the aforementioned thin film. 
[0030] The periphery section in the pixel field of the aforementioned thin film is removed by 
predetermined width of face so that it may become the taper-like slant face 61 where four sides of salient 
2 become narrow by this patterning towards the side which separates from glass-substrate 1 A. 
Consequently, four slant faces 61 which make the side of salient 2 are formed in the periphery section 
side in a pixel field. In addition, only two slant faces 61a and 61b are displayed on drawing 2 which is a 
cross section. 

[0031] The layered product S is constituted from the glass-substrate 1 A side by the anode plate layer 
(electrode layer of light-transmission nature) 3 which consists of ITO (In203-Sn02), the organic 
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luminous layer 4, and the metal catholyte (electrode layer of light reflex nature) 5. The thin film which 
makes these each class 3-5 is formed one by one on glass-substrate 1 A after the salient 2 was formed. 
Thereby, slant faces 62-64 are formed in the portion of four slant faces 61 of salient 2 also at each class 
3-5. These slant faces 62-64 are projected towards the catholyte 5 side from the anode plate layer 3 side. 
Moreover, these slant faces 62-64 are formed in the periphery section side in a pixel field. 
[0032] In addition, only two slant faces 62a-64a each, and 62b-64b are displayed on drawin g 2 which is 
a cross section. Four slant faces 64a-64d of a catholyte 5 are displayed on drawing 1 which is a plan. 
The anode plate layer 3 which consists of ITO is formed for example, by the sputtering method. The 
organic luminous layer 4 is further taken as the three-tiered structure which has an electronic 
transporting bed in a catholyte 5 side in the two-layer structure of having a hole transporting bed for 
example, in the anode plate layer 3 side. The organic luminous layer 4 is formed by the vacuum 
deposition etc., when using low-molecular material, and when using polymeric materials, it is formed by 
the spin coat method, the ink-jet method, etc. 

[0033] A catholyte 5 is formed in aluminum (aluminum) by the vacuum deposition etc. using the 
material containing calcium (calcium), magnesium (Mg), or alkali metal, such as a lithium (Li). With 
this operation gestalt, thickness of the anode plate layer 3 is set to lOOnm, thickness of the organic 
luminous layer 4 is set to 200nm, and thickness of salient 2 is set to bigger 400nm than the total value of 
300nm of such thickness. Thereby, protrusion height h of the organic luminous layer 4 by the slant face 
63 is larger than the sum total size of the thickness of the anode plate layer 3, and the thickness of the 
organic luminous layer 4. 

[0034] Therefore, according to the organic electroluminescent element of this operation gestalt, it is 
mainly reflected on the slant face 63 of the boundary of the organic luminous layer 4 and a catholyte 5, 
and outgoing radiation of the light H which occurred in the organic luminous layer 4 and was emitted to 
the laminating side of a layered product S and parallel is carried out to the anode plate layer 3 side. 
Thereby, outgoing radiation efficiency by the side of the anode plate layer 3 of the light generated in the 
organic luminous layer 4 can be made high, without reducing a numerical aperture. In addition, the 
quantity of light by which is reflected on this slant face 63 and outgoing radiation is carried out to the 
anode plate layer 3 side can be made into the maximum by making the inclination of a slant face 63 into 
45 degrees. 

[0035] Moreover, in this organic electroluminescent element, since the two-electrodes layers 3 and 5 and 
the organic luminous layer 4 have a slant face and moreover exist in [ of a pixel field / whole ] a field, 
the area of the two-electrodes layers 3 and 5 and the organic luminous layer 4 increases, and the amount 
of luminescence of the part increases more than the organic electroluminescent element which the whole 
laminating side equipped with the flat layered product. 

The organic electroluminescence display object equivalent to the 2nd operation gestalt of the organic 
electroluminescent element of this invention is explained using [2nd operation gestalt] drawing 1 and 
drawing 3 . Drawing 1 is the plan showing the inside of the 1 field (field corresponding to the pixel field 
divided on the bank 17 of drawing 1 1 ) of this organic electroluminescence display object, and drawing 
3 is equivalent to the A- A line cross section of drawing 1 . Sign 1 A of drawing 3 shows the glass 
substrate of a state (state where are drawing 1 1 , the various elements for a drive are formed on a glass 
substrate 1 , and the bank 1 7 is formed) just before a layered product S is formed. 
[0036] On this glass-substrate 1 A, the layered product S is formed through the salient 2 which consists 
of an insulating material which is different in the 1st insulator layer 21 and the 1st insulator layer 21. 
The 1st insulator layer 21 consists of a silicon nitride (Si3N4), and salient 2 consists of a silicon dioxide 
(Si02). The 1st insulator layer 21 is formed by the thickness of lOOnm by the plasma CVD method. The 
salient 2 is formed by carrying out patterning of this thin film, after forming a silicon-dioxide thin film 
(the 2nd insulator layer) by the thickness of 300nm by the plasma CVD method. This patterning is 
performed by carrying out wet etching by the etching reagent of a fluoric acid system, after forming a 
resist pattern on the aforementioned thin film. 

[0037] The periphery section in the pixel field of the aforementioned thin film is removed by 
predetermined width of face so that it may become the taper-like slant face 61 where four sides of salient 
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2 become narrow by this patterning towards the side which separates from glass-substrate 1 A. 
Consequently, four slant faces 61 which make the side of salient 2 are formed in the periphery section 
side in a pixel field. In addition, only two slant faces 61a and 61b are displayed on drawing 3 which is a 
cross section. 

[0038] The layered product S is constituted from the glass-substrate 1 A side by the anode plate layer 
(electrode layer of light-transmission nature) 3 which consists of ITO (In203-Sn02), the organic 
luminous layer 4, and the metal catholyte (electrode layer of light reflex nature) 5. The thin film which 
makes these each class 3-5 is formed one by one on glass-substrate 1 A after the salient 2 was formed. 
Thereby, slant faces 62-64 are formed in the portion of four slant faces 61 of salient 2 also at each class 
3-5. These slant faces 62-64 are projected towards the catholyte 5 side from the anode plate layer 3 side. 
Moreover, these slant faces 62-64 are formed in the periphery section side in a pixel field. 
[0039] In addition, only two slant faces 62a-64a each, and 62b-64b are displayed on drawing 3 which is 
a cross section. Four slant faces 64a-64d of a catholyte 5 are displayed on drawing 1 which is a plan. 
The composition and the formation method of each class 3-5 are the same as the 1st operation gestalt 
except for the point which set thickness of the organic luminous layer 4 to lOOnm. That is, with this 
operation gestalt, thickness of the anode plate layer 3 is set to lOOnm, thickness of the organic luminous 
layer 4 is set to lOOnm, and thickness of salient 2 is set to bigger 300nm than the total value of 200nm of 
such thickness. Thereby, protrusion height h of the organic luminous layer 4 by the slant face 63 is 
larger than the sum total size of the thickness of the anode plate layer 3, and the thickness of the organic 
luminous layer 4. 

[0040] Therefore, according to the organic electroluminescent element of this operation gestalt, it is 
mainly reflected on a slant face 63, and outgoing radiation of the light H which occurred in the organic 
luminous layer 4 and was emitted to the laminating side of a layered product S and parallel is carried out 
to the anode plate layer 3 side. Thereby, outgoing radiation efficiency by the side of the anode plate 
layer 3 of the light generated in the organic luminous layer 4 can be made high, without reducing a 
numerical aperture. In addition, the quantity of light by which is reflected on this slant face 63 and 
outgoing radiation is carried out to the anode plate layer 3 side can be made into the maximum by 
making the inclination of a slant face 63 into 45 degrees. 

[0041] Moreover, in this organic electroluminescent element, since the two-electrodes layers 3 and 5 and 
the organic luminous layer 4 have a slant face and moreover exist in [ of a pixel field / whole ] a field, 
the area of the two-electrodes layers 3 and 5 and the organic luminous layer 4 increases, and the amount 
of luminescence of the part increases more than the organic electroluminescent element which the whole 
laminating side equipped with the flat layered product. Furthermore, with this operation gestalt, after 
forming continuously the 1st insulator layer which consists formation of the salient 2 for forming a slant 
face of a silicon nitride, and the 2nd insulator layer which consists of oxidization silicon, it is carrying 
out by carrying out wet etching of the 2nd insulator layer by the fluoric acid system etching reagent. The 
etch rate by the fluoric acid system etching reagent is low at the silicon nitride which it is high and is the 
material of the 1st insulator layer in the oxidization silicon which is the material of the 2nd insulator 
layer. 

[0042] Since the 1st insulator layer becomes is hard to be carried out by this by etching by the fluoric 
acid system etching reagent of the 2nd insulator layer in over etching, it can perform easily making the 
protrusion height of salient 2 the same as the thickness of the 2nd insulator layer. Therefore, the 
protrusion height of salient 2 is easily controllable by forming the thickness of the 2nd insulator layer 
according to the protrusion height of salient 2. 

The organic electroluminescence display object equivalent to the 3rd operation gestalt of the organic 
electroluminescent element of this invention is explained using [3rd operation gestalt] drawing 1 and 
drawing 4 . Drawing 1 is the plan showing the inside of the 1 field (field corresponding to the pixel field 
divided on the bank 17 of drawing 11 ) of this organic electroluminescence display object, and drawing 
4 is equivalent to the A- A line cross section of drawing 1 . Sign 1 A of drawing 4 shows the glass 
substrate of a state (state where are drawing 1 1 , the various elements for a drive are formed on a glass 
substrate 1 , and the bank 1 7 is formed) just before a layered product S is formed. 
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[0043] With this operation gestalt, the slant faces 62-64 of the two-electrodes layers 3 and 5 and the 
organic luminous layer 4 are formed by considering as the configuration which has the heights 32 
corresponding to a slant face for the anode plate layer (electrode layer of light-transmission nature) 3 
which consists of ITO (In203-Sn02). This anode plate layer 3 is formed by the following methods. 
First, the 1st ITO thin film 31 is formed by lOOnm in thickness by the sputtering method on glass- 
substrate 1A. Next, on the 1st ITO thin film 31, the liquid (liquid containing light-transmission nature 
conductivity material) which consists of an organic acid containing an indium (In) and tin (Sn) is 
applied by the spin coat method, and a paint film is formed. Next, by heating at 100 degrees C, the 
solvent in this paint film is removed and the 2nd ITO thin film is formed. 

[0044] Next, heights 32 are formed by calcinating, after carrying out patterning of the 2nd ITO thin film. 
These processes are performed as the thickness of the heights 32 after baking is set to 200nm. Moreover, 
this patterning is performed by carrying out wet etching using the etching reagent of an aqua-regia 
system, after forming a resist pattern on the 2nd ITO thin film. 

[0045] The periphery section in the pixel field of the 2nd ITO thin film is removed by predetermined 
width of face so that it may become the taper-like slant face 62 where four sides of heights 32 which 
consist of ITO thin films become narrow by this patterning towards the side which separates from glass- 
substrate 1 A. Consequently, four slant faces 62 which make the side of heights 32 are formed in the 
periphery section side in a pixel field. In addition, only two slant faces 62a and 62b are displayed on 
drawin g 4 which is a cross section. 

[0046] On the anode plate layer 3 which has these heights 32, the organic luminous layer 4 and the 
metal catholyte (electrode layer of light reflex nature) 5 are formed one by one. Thereby, slant faces 63 
and 64 are formed in the portion of four slant faces 62 of heights 32 also at the organic luminous layer 4 
and a catholyte 5. These slant faces 62-64 are projected towards the catholyte 5 side from the anode 
plate layer 3 side. Moreover, these slant faces 62-64 are formed in the periphery section side in a pixel 
field. 

[0047] In addition, only two slant faces 63a, 64a, 63b, and 64b each are displayed on drawing 4 which is 
a cross section. Four slant faces 64a-64d of a catholyte 5 are displayed on drawing 1 which is a plan. 
The composition and the formation method of the organic luminous layer 4 and a catholyte 5 are the 
same as the 1st operation gestalt except for the point which set thickness of the organic luminous layer 4 
to lOOnm. That is, with this operation gestalt, thickness of the organic luminous layer 4 is set to lOOnm, 
and thickness of heights 32 is set to bigger 200nm than this. Thereby, protrusion height h of the organic 
luminous layer 4 by the slant face 63 is larger than the thickness of the organic luminous layer 4. 
[0048] Therefore, according to the organic electroluminescent element of this operation gestalt, it is 
mainly reflected on the slant face 63 of the boundary of a catholyte 5 and the organic luminous layer 4, 
and outgoing radiation of the light H which occurred in the organic luminous layer 4 and was emitted to 
the laminating side of a layered product S and parallel is carried out to the anode plate layer (electrode 
layer of light-transmission nature) 3 side. Thereby, outgoing radiation efficiency by the side of the anode 
plate layer 3 of the light generated in the organic luminous layer 4 can be made high, without reducing a 
numerical aperture. In addition, the quantity of light by which is reflected on this slant face 63 and 
outgoing radiation is carried out to the anode plate layer 3 side can be made into the maximum by 
making the inclination of a slant face 63 into 45 degrees. 

[0049] Moreover, in this organic electroluminescent element, since the two-electrodes layers 3 and 5 and 
the organic luminous layer 4 have a slant face and moreover exist in [ of a pixel field / whole ] a field, 
the area of the two-electrodes layers 3 and 5 and the organic luminous layer 4 increases, and the amount 
of luminescence of the part increases more than the organic electroluminescent element which the whole 
laminating side equipped with the flat layered product. Furthermore, with this operation gestalt, the 1st 
ITO film was formed for formation of the heights 32 which consist of ITO for forming a slant face 
upwards by the sputtering method, the 2nd ITO film is formed by the liquid applying method, and it is 
carrying out by carrying out patterning of this. Since the etch rate is quick compared with the ITO film 
in which the ITO film formed by the liquid applying method was formed by the sputtering method, the 
over etching of the 1st ITO film used as a ground is hard to be carried out here. 
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[0050] Thereby, it can perform easily making the protrusion height of heights 32 the same as the 
thickness of the 2nd ITO film. Therefore, the protrusion height of heights 32 is easily controllable by 
forming the thickness of the 2nd ITO film according to the protrusion height of heights 32. In addition, 
although light is taken out from the ITO electrode side which is an anode plate (anode) 3 in this 
example, the arrangement which replaced an anode plate and cathode is sufficient. For example, even if 
it uses the high thin film metal cathode of a light transmittance as an anode plate layer 3 as a catholyte 
(cathode) 5 of this example corresponding to this using the high metal anode of the reflective efficiency 
of light, light can be taken out efficiently similarly. 

The organic electroluminescence display object equivalent to the 4th operation gestalt of the organic 
electroluminescent element of this invention is explained using [4th operation gestalt] drawing 5 and 
drawin g 6 . Drawin g 5 is the plan showing the inside of the 1 field (field corresponding to the pixel field 
divided on the bank 17 of drawing 1 1 ) of this organic electroluminescence display object, and drawin g 
6 is the A- A line cross section of drawin g 5 . Sign 1 A of drawin g 4 shows the glass substrate of a state 
(state where are drawin g 1 1 , the various elements for a drive are formed on a glass substrate 1 , and the 
bank 17 is formed) just before a layered product S is formed. 

[0051] With this operation gestalt, the slant faces 62-64 of the two-electrodes layers 3 and 5 and the 
organic luminous layer 4 are formed like the aforementioned 3rd operation gestalt by considering as the 
configuration which has the heights 32 corresponding to a slant face for the anode plate layer (electrode 
layer of light-transmission nature) 3 which consists of ITO (In203-Sn02). However, although one 
heights 32 are formed in the 1 -pixel field with the aforementioned 3rd operation gestalt, 16 heights 32 
are formed in the 1 -pixel field with this operation gestalt. The composition of those other than this is the 
same as the 3rd operation gestalt. 

[0052] That is, with this operation gestalt, 16 heights 32 which have four slant faces 62 for patterning to 
the 2nd ITO film carry out so that it may be formed by arrangement of the symmetry of revolution 
which made the central point O of a 1 -pixel field the center of rotation. And the organic luminous layer 
4 and the metal catholyte (electrode layer of light reflex nature) 5 are formed one by one on the anode 
plate layer 3 which has these heights 32. 

[0053] Thereby, slant faces 63 and 64 are formed in the portion of four slant faces 62 of each heights 32 
also at the organic luminous layer 4 and a catholyte 5. These slant faces 62-64 are projected towards the 
catholyte 5 side from the anode plate layer 3 side. Moreover, if the 1 -pixel field of this display object is 
seen from a catholyte 5 side as shown in drawing 5 , 16 salients 7 which make the side four slant faces 
64a-64d of a catholyte 5, and use one flat-surface 64e as the upper surface are formed by arrangement of 
the symmetry of revolution which made the central point O of a 1 -pixel field the center of rotation. 
[0054] That is, with this operation gestalt, 16x4 sets of slant faces are uniformly arranged in the 1 -pixel 
side of a field. The slant face 63 which is made to reflect the light which occurred in the organic 
luminous layer 4 and was emitted to the laminating side of a layered product S and parallel by this, and 
carries out outgoing radiation to the anode plate layer 3 side is uniformly arranged in the 1 -pixel side of 
a field. Therefore, with this operation gestalt, it has the effect that the homogeneity of the brightness in a 
1 -pixel field becomes high, as compared with the 3rd operation gestalt by which the slant face is formed 
only in the 1 -pixel section [ periphery ] side of a field. 

[0055] It is the configuration method which arranges two or more slant faces uniformly in 1 -pixel the 
side of a field, and the example of drawing 5 shows a different example to drawin g 7 and 8. Drawing 7 
(a) is the plan showing an example of the aforementioned configuration method, and drawing 7 (b) is the 
B-B line cross section of drawing 7 (a). Drawing 8 (a) is the plan showing an example of the 
aforementioned configuration method, and drawing 8 (b) is the enlarged view showing the detail of the 
salient 7 of drawing 8 (a). 

[0056] In arrangement of drawing 7 , as shown in drawing 7 (a), the salient 71 of the shape of a frame 
formed in predetermined width of face with two similarity objects of the square which makes a pixel 
field was formed in the periphery section of a pixel field, and the salient 72 of the shape of frame same 
also inside this is provided in it. In this case, as shown in drawing 7 (b), four slant faces 64a and 64b by 
each salients 71 and 72 are formed in from the center O of a 1 -pixel field before an edge. In addition, 
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since drawin g 7 (b) is a cross section with which a layered product S and glass-substrate 1 A are united, 
only the slant faces 64a and 64b of the catholyte 5 in the maximum front face are displayed on this 
drawing. 

[0057] By arrangement of drawing 8 , 16 salients 7 which make the side four slant faces 64a-64d of a 
catholyte 5, and use one flat-surface 64e as the upper surface are formed by arrangement of the 
symmetry of revolution which made the central point O of a 1 -pixel field the center of rotation. The flat- 
surface configuration of salient 7 may be limited to neither a rectangle as shown in this drawing, nor a 
square like drawing 5 , but may be a round shape etc. As for the homogeneity of the brightness in a 1- 
pixel field, the more nearly circular one will become high if the case where the flat-surface 
configurations of salient 7 are a rectangle and a square is compared with the case of being circular. 
[0058] In addition, although the layered product of each above-mentioned operation gestalt has the 
composition of having the electrode layer of light-transmission nature in a substrate side, the organic 
electroluminescent element which equipped the substrate side with the layered product which has the 
electrode layer of light reflex nature is also contained in this invention. When preparing the salient 
which consists of an insulating material between the electrode layer by the side of a substrate, and a 
substrate by the organic electroluminescent element which equipped the substrate side with the layered 
product which has the electrode layer of light reflex nature, this salient does not need to serve as light- 
transmission nature. 

[0059] Moreover, with each above-mentioned operation gestalt, although the organic 
electroluminescence display object is explained, this invention is not limited to this but is applied to 
other organic electroluminescent element, such as the surface light source. And in the case of the surface 
light source, it is effective like the above-mentioned 4th operation gestalt to make homogeneity of the 
brightness in a luminescence side high by forming two or more slant faces by uniform arrangement in a 
luminescence side. 

[0060] Furthermore, even if the drive method of an organic electroluminescence display object is an 
active matrix method and it is a passive matrix method, this invention is applied suitably. In the case of a 
passive matrix method, since the portion with which a two-electrodes layer laps serves as a pixel field, 
the slant face which projects towards the electrode layer side of light reflex nature into the portion with 
which a two-electrodes layer laps from the electrode layer side of light-transmission nature is formed. 
[0061] 

[Effect of the Invention] According to the organic electroluminescent element of this invention, as 
explained above, it has the layered product which has a catholyte, an anode plate layer, and an organic 
luminous layer between two-electrodes layers, and one electrode layer is light-transmission nature, and 
the electrode layer of another side can make high outgoing radiation efficiency of the light generated in 
the organic luminous layer in the organic electroluminescent element which is light reflex nature, 
without reducing a numerical aperture. 

[0062] Consequently, the organic electroluminescent element which is excellent in respect of 
[ technology / conventional ] high brightness and the low power is obtained. Moreover, according to the 
manufacture method of this invention, the organic electroluminescent element of this invention can be 
manufactured easily. 



[Translation done.] 
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